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* NOTICES * 

Japeui Patent Office is not responsible for any 
dainages caused by the use of this translation. 

1 ,This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of a fluid injection recording head, and 
relates to the ink JIEETO head which especially formed the delivery in 2 train array aiming at a high 
density mark copy. 
[0002] 

[Description of the Prior Art] The non impact recording method is attracting the newest interest to extent 
which generating of the noise at the time of record can disregard in the very small point to say. In it, 
high-speed record is possible, and various methods are proposed until now, there are some some by 
which amelioration was added and commercialized, and the so-called Inkjet head recording method for 
the ability to perform record, without moreover needing fixation processing special to the so-called 
regular paper is the very leading recording method, and has current and some things by which the efforts 
to utilization are continued in addition. 

[0003] Such an Inkjet head recording method makes the globule (dropiet) of the record medium called 
the so-called ink fly, records by making it adhere to a record member, and is proposed by these people in 
JP,56-9429,B. What was indicated in this official report heats the ink of the liquid interior of a room, 
generates air bubbles, makes ink produce a pressure buildup, makes ink jump out of a detailed capillary 
tube nozzle, and is recorded, 

[0004] After that, further, these people advanced research and have proposed the ink jet head of a multi- 
nozzle type which was indicated to JP,6-98761,B. Since this head is an ink jet head with a dramatically 
easy configuration with which it came to carry out the laminating of a heating element substrate and the 
lid substrate (passage substrate), and the delivery was arranged by the single tier, the ink jet head using 
this invention is beginning to spread through a world widely. 

[0005] However, a commercial scene is beginning to require the ink jet head in which the further high 
density mark copy record is possible. The two-piece laminating of the ink jet head of a multi-nozzle type 
which was indicated in JP,6-98761,B in order to meet such a demand is carried out, the delivery train is 
made into two trains, a mutual delivery train is shifted slightly, and there is a method of ****(ing) on a 
recorded body (paper) side, as it becomes a twice as many **** consistency as this substantially. 
However, the head unit itself becomes large and this approach is hard to be called not much good 
approach in order to carry out the two-piece laminatmg of the independent Inkjet head. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the fault of the above- 
mentioned conventional technique, and the object is in offering the new configuration of the Inkjet head 
which makes a high density mark copy possible the 1st. Moreover, it is in enabling fertilization of the 
ink jet head of such a configuration the 2nd, Moreover, it is in enabling highly precise manufacture of 
the mk jet head of such a configuration the 3rd. Moreover, it is in enabling it high degree of accuracy 
and to manufacture cheaply about the ink jet head of such a configuration the 4th. Furthermore, it is in 
offering the optimization conditions for stabilizing and manufacturing the ink jet head of such a 
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configuration to the 5th. Moreover, it is in realizing the high-definition mark copy by the ink jet head of 
such a configuration to the 6th. Furthermore, it is in providing the 7th with the configuration of the ink 
feed zone by the ink jet head of such a configuration. Moreover, it is in the thing which are depended on 
the ink jet head of such a configuration the 8th and for which a high-definition mark copy is realized 
more. 
[0007] 

[Means for Solving the Problem] Invention of claim 1 has a heat energy generating means for making 
heat energy act on the record liquid in passage. According to an operation of this heat energy In the fluid 
injection recording head which said record liquid is made to fly as a drop fi:om a delivery by the applied 
force accompanying the increment in the volume of these air bubbles, and records by producing and 
cheating out of air bubbles in the heat energy operation section in said record liquid, and making a 
recording surface-ed dressing This fluid injection recording head is a fluid injection recording head 
which carries out a laminating and becomes so that said heat energy operation section and said passage 
slot may face the passage substrate in which the passage slot was formed to fi-ont flesh-side both sides of 
a substrate, and. the heating element substrate which forms said heat energy operation section in said 
table flesh-side double-sided side of this passage substrate. 

[0008] Invention of claun 2 is a fluid injection recording head which forms said passage slot by etching 
in a fluid injection recording head according to claim 1. 

[0009] Invention of claim 3 is a fluid injection recording head which forms said passage slot by 
anisotropic etchmg in a fluid injection recording head according to claim 1 or 2. 
[0010] favention of claim 4 is a fluid injection recording head which forms said passage slot by 
anisotropy ETCHINKU on Si substrate cut down by field (100) crystal orientation in a fluid injection 
recording head according to claim 1 to 3. 

[001 1] Invention of claim 5 is a fluid injection recording head whose distance of the pars basilaris ossis 
occipitalis of passage **** of the fi-ont face in which said passage substrate is formed, and the pars 
basilaris ossis occipitalis of passage **** on the back is 8 or more times of the flute width fomied in a 
fluid injection recording head according to claim 1 to 4. 

[0012] Invention of claim 6 is a fluid injection recording head whose thickness of said passage substrate 
is in 1/2 of said passage channel depth about the variation in the thickness in a fluid injection recording 
head according to claim 1 to 5. 

[0013] invention of claim 7 - a fluid injection recording head according to claim 1 to 6 - being, said 
heating element substrate is a fluid injection recording head which has opening for leading a record 
liquid to said passage slot. 

[0014] Invention of claim 8 is a fluid injection recording head which has the orifice-plate member which 
formed the delivery in 2 train array at a part for the record liquid discharge part of said passage slot 
corresponding to said passage slot in a fluid injection recordmg head according to claim 1 to 7. 
[0015] 

[Embodiment of the Invention] (Invention of claims 1 and 2) It explains in order of hereafter. First, an 
accompanying drawing is explained to reference about the configuration and principle of an Inkjet head 
to which this invention is applied. Drawing 1 is known conventionally in drawing for explaining an 
example of the bubble jet mold recording head to which this invention is applied. The perspective view 
of the lid substrate with which drawing 1 (A) constitutes a head perspective view, and drawing 1 (B) 
constitutes a head, and drawing 1 (C) the perspective view of the heating element substrate 2 and 
drawing 1 (D) It is the perspective view which looked at the lid substrate fi-om the background, and, for 
one, as for an individual (independent) electrode and 8, a field for an orifice (delivery) and 5 to foraa 
passage and for record liquid input and 4 form [ a lid substrate and 2 ] a liquid room in a heating element 
substrate and 3, as for 6 and 7 are [ a common electrode and 9 ] heating elements among drawing. 
[0016] Drawing 2 is drawing for explaining the principle of the expulsion of an ink droplet of the so- 
called ink jet head of the Bubble Jet using the heat with which this invention is applied suitably. 
Drawing 2 (A) is a steady state and the surface tension and extemal force of ink 10 are in equilibrium in 
respect of an orifice. A heater 9 is heated, drawing 2 (B) is heated until the skin temperature of a heater 
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9 rises abruptly and bubbling occurs in a contiguity ink layer, and it is in the condition of being dotted 
with the minute air bubbles 11. 

[0017] Drawing 2 (C) is in the condition the contiguity ink layer rapidly heated all over the heater 9 
ev^orated in an instant, made the ebullition film, and these air bubbles 1 1 grew up to be. At this time, 
only the part air bubbles grew up to be goes up, balance with the external force in an orifice side 
collapses, and, as for the pressure in a nozzle, the ink column 10 begins to grow from an orifice. 
[00 1 8] Drawing 2 (D) is in the condition in which air bubbles 1 1 grew up to be max, and the ink 1 0 of 
the part which is equivalent to the volume of air bubbles from an orifice side is extruded. At this time, it 
is in the condition that the current is not flowing at a heater 9, and the skin temperature of a heater 9 is 
descending. The maximum of the volume of air bubbles 11 is a little late for the timing of electric pulse 
impression. 

[0019] Drawing 2 (E) shows the condition that it is cooled in ink etc. and air bubbles 1 1 began to start 
contraction. In the point of the ink column 10, it moved forward maintaining tiie extruded rate, and in 
the back end section, ink flowed backwards into the nozzle from the orifice side by reduction of nozzle 
internal pressure with contraction of air bubbles, and the vena contracta has arisen on the ink column. 
Air bubbles 1 1 contract fiirttier and drawing 2 (F) is in the condition that ink is cooled still more rapidly 
[ a heater side ] in contact with a heater side. Since external pressure will be in a condition higher than 
nozzle internal pressure in respect of an orifice, the meniscus has entered in a nozzle greatly. The point 
of the ink column 10 becomes a drop 12, and is flying at the rate of 5 - 10 m/sec in the direction of the 
recording paper. In drawing 2 (G), air bubbles have disappeared thoroughly in the process in which the 
ink of an orifice is again supplied by capillarity (refill) and returns to the condition of drawing 1 (A). 
[0020] In such a configuration and the ink jet head of a principle, this invention makes a delivery train 
two trains, and proposes the ink jet head from which high ****** (twice as many **** consistency as 
this) was obtained on the recorded body (for example, paper) side. 

[0021] Drawing 3 is drawing showing an example of the fluid injection recording head of this invention, 
and a laminating is carried out and it constitutes the passage (lid) substrate 1 in which the passage slot 
was formed to .front flesh-side both sides of a substrate, and the heating element substrate 2 in which the 
heat energy operation section was formed to each field of a passage substrate fixjm this invention so that 
the heat energy operation section and a passage slot may face. 

[0022] The passage substrate 1 in which such a passage slot was formed can obtain easily ink-proof 
corrosive high metal plates, such as a glass substrate and stainless steel, etc. by double-sided etching. 
Although it is also possible to form by the mechanical processing approach by a dicing saw etc. as other 
mearis, even if a chip arises at the time of processing, (the case of a glass substrate) and weld flash come 
out (in the case of a metal plate), or it carries out and it sees from about [ that high degree of accuracy is 
not processible ] and a cost side, it is not mass production-like and is not a best policy. 
[0023] In this invention, a passage slot is formed by etching excellent in process tolerance. Moreover, 
fiirther, since it can also carry out also to double-sided coincidence, mass production nature is good and, 
as for head fabrication cost, much etching has dramatically simultaneous and the advantage that it can 
do very at a low price. Usually, since etching advances isotropic in all the directions, the passage slot 
cross-section configuration acquired becomes semicircle-like, but when it sees as an ink jet head, 
nonconformity does not arise especially. In addition, in order to form a highly precise passage slot, it is 
good to use tile photosensitive glass currently sold at tiie ti-ade name of photograph SERAMU by U.S. 
Coming, Inc. In tiiis case, since etching advances to a lengthwise direction (the depth direction) mostly, 
the passage slot of a rectangular cross-section configuration is obtained. 

[0024] Next, the heating element substi-ate 2 used by tiiis invention is explained using drawing 4 . In this 
example, in order to make it drawing hot become complicated, only tiie part of one side is shown among 
tiie passage slot of front flesh-side both sides of a substi-ate, and tiie heating element substi-ate. The 
tiansverse-plane detail part drawing which looked at drawing 4 (A) from the dehvery side of an Inkjet 
head, and drawing 4 (B) are tiie cutting part drawings which met the B-B line of drawmg4 (A). The 
recording head 100 shown in drawing 4 has the configuration which is predetermined linear density and 
by which tiie liquid discharge part 15 including tfie delivery 14 (141,142,143) for making a liquid fly 
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when predetermined width of face and the slot on the depth join the predetermined number 
4.^*,ic:ic4c%**:<c4c«%* passage substrate 1 so that a substrate 2 may be covered was formed on the substrate 2 
with which the electric thermal-conversion object 101 is formed in the front face. The heat energy 
generated from a delivery 14 and the electric thermal-conversion object 101 acts on a liquid, and the 
hquid discharge part 15 generates air bubbles, and has the heat operation section 16 which is just going 
to cause the rapid change of state by expansion and contraction of the volume. 
[0025] The heat operation section 16 is located in the upper part of the heat release section 17 of the 
electric thermal-conversion object 101, and is using the heat operating surface 18 as a field in contact 
with the liquid of the heat release section 17 as the base. The heat release section 17 consists of a lower 
layer 19 prepared on the substrate 2, an exoergic resistive layer 20 prepared on this lower layer 19, and 
an up layer 21 prepared on this exoergic resistive layer 20. The electrodes 22 and 23 for energizing in 
this layer 20 for generating heat are formed in the fix>nt face, and the heat release section 17 is formed in 
the exoergic resistive layer 20 (201,202,203) of these inter-electrode exoergic resistive layers 20. An 
electrode 22 is an electrode common to the heat release section of each hquid discharge part, and an 
electrode 23 is a selection electrode for choosing the heat release section of each liquid discharge part, 
and making it generate heat, and is prepared along with the liquid flow chaimel of a liquid discharge 
part. 

[0026] In order that the up layer 21 may protect from the hquid which uses the exoergic resistive layer 
20 chemically and physically in the heat releasie section 17, it prevents that between an electrode 22 and 
23 short-circuits the exoergic resistive layer 20 and the liquid which is filling the liquid flow channel of 
the liquid discharge part 1 5 through a hquid while being isolated, and has further the duty which 
prevents the electric leak in inter-electrode [ adjoining ]. Although it has the above functions, the 
exoergic resistive layer 20 is acidity or alkalinity-proof, and when there is no need that between an 
electrode 22 and 23 connects too hastily electrically through a hquid, it is not necessary to necessarily 
form the up layer 21, and it may be designed as an electric thermal-conversion object of a configuration 
of that a liquid contacts the front face of the exoergic resistive layer 20 promptly. 
[0027] The lower layer 19 has a heating-value control function. This lower layer 19 namely, in the case 
of the drop regurgitation The rate conducted to the heat operation section 18 side rather than the heat 
generated in the exoergic resistive layer 20 conducts to a substrate 2 side increases as much as possible. 
After the drop regurgitation (i.e., after the energization to the exoergic resistive layer 20 is turned off), 
the heat in the heat operating surface 18 and the heat release section 17 is promptly emitted to a 
substrate 2 side, and it is prepared so that it may quench the liquid in the heat operation section 16, and 
the generated air bubbles. 

[0028] In a thing useful as an ingredient which constitutes the exoergic resistive layer 20, it is a 
tantalum. - The boride of metals, such as the mixture of Si02, tantalum nitride, Nichrome, a silver- 
palladium alloy, a silicon semi-conductor or a hafiiium, a lanthanum, a zirconium, titanium, a tantalum, 
a tungsten, molybdenum, niobium, chromium, and vanadium, is raised. Metal boride can be mentioned 
as what was especially excellent in these ingredients that constitute the resistive layer 20 from heat, it is 
a boronizing hafiiium that the property is most excellent also in it, and, subsequently it serves as order of 
zirconium boride, a boronizing lanthaniun, a boronizing tantalum, boronizing vanadium, and boronizing 
niobium. 

[0029] The exoergic resistive layer 20 can be formed using technique, such as electron beam 
evaporation and sputtering, using the above-mentioned ingredient. Although the thickness of the 
exoergic resistive layer 20 is the configuration of the area, construction material, and a heat operation 
part and magnitude, and a thing further determined according to the power consumption in a practical 
aspect etc. so that the calorific value per unit time amount may become as a request, in the usual case, it 
is suitably set to 0.01 micrometers - 1 micrometer 0.001 micrometers - 5 micrometers. In this invention, 
2000A (0.2 micrometers) sputtering of HfB2 was carried out as an example. 

[0030] As an ingredient which constitutes electrodes 22 and 23, many things of the electrode material 
usually used are used effectively, specifically aluminum, Ag, Au, Pt, Cu, etc. are mentioned, these are 
used, and it is prepared in a predetermined location by predetermined magnitude, the configuration, and 
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thickness by technique, such as vacuum evaporationd. In this invention, 1.4 microineters was fonned by 
sputtering. 

[0031] Without barring transmitting effectively the heat generated in the exoergic resistive layer 20 into 
a record liquid, I hear that the property required of a protective layer (up layer) 21 protects the exoergic 
resistive layer 20 from a record liquid, and there is. Silicon oxide, silicon nitride, magnesium oxide, an 
aluminum oxide, tantalum oxide, a zirconium dioxide, etc. are mentioned to a thing useful as an 
ingredient which constitutes a protective layer 2 1 . These can also be formed using technique, such as 
electron beam evaporation and sputtering. Moreover, it is the ingredient with which ceramic ingredients, 
such as silicon carbide and an aluminum oxide (alumina), are also used suitably. It is usually desirable to 
set suitably 0.01 micrometers - 10 micrometers of 0.1 micrometers - 5 micrometers of thickness of a 
protective layer 21 to 0.1 micrometers - 3 micrometers the optimal. In this invention, Si02 [ 1.2- 
micrometer ] was formed by sputtering. Thus, as shown in drawmg3 , the laminating of the formed 
heating element substrate is carried out to both sides of a passage substrate, and it is completed as an ink 
jet head. 

[0032] (Invention of claims 3 and 4) Next, another example of this invention is explained. Here, how to 
form the passage slot of a passage substrate by the anisotropic etching of a single crystal Si is explained. 
In this case, isotropic etching does not advance as mentioned above, but according to the direction of a 
crystallographic axis, the speeds of advance of etching differ and etching advances early only in the 
direction of a specific crystallographic axis. For example, if anisotropic etching of the Si wafer cut down 
to the crystal orientation of a field (1 10) is carried out (1 10), etching advances to a field and a 
perpendicular direction and a cross-section configuration can obtain the passage slot on rectangular. And 
the etching has the description that the passage slot formed is dramatically made to high degree of 
accuracy unlike what is etched isotropic as mentioned above. 

[0033] There is a method of using Si wafer cut down to the crystal orientation of a field (100) as an 
example of other anisotropic etching, for example. In this case, it has the description that two sides are 
made to the high degree of accuracy which makes a field (100) and the include angle of 54.7 degrees. As 
for the etching reagent at the time of performing such anisotropic etching, alkali water solutions, such as 
a potassium-hydroxide water solution, a hydrazine water solution, and mixed liquor of ethylenediamine 
and a pyrocatechol, are used. 

[0034] Moreover, since Si is easy to be corroded by ink if it remains as it is, the passage substrate 
formed of the anisotix)pic etching of a single crystal Si in this way forms a suitable protective coat in a 
front face. Specifically, tiie approach of forming Si02 in a front face by thermal oxidation is used after 
passage substrate formation. Si02 may be formed in others by sputtering. In addition, the concrete 
delivery formation approach is performed as follows. That is, to botii sides of a passage substiate, 
through joint material, such as adhesives, a laminating and after joining, a dicing saw cuts a heating 
element substrate perpendicularly mostly with passage, and a delivery side is started. An example of the 
cutting conditions by the suitable dicing saw is shown below. 

[0035] - Class of blade : NBC-Z600SL (0.3mm in disco company make, the outer diameter of 52mm, 
thickness) 

- Engine-speed: 10000 which is a blade - 30000rpm and a blade feed rate : 0.2 - 2 mm/s and cooling 
water : Pure water filtered with 0.2-micrometer filter [0036] Otherwise, a delivery side may be started 
with a grinder. In addition, as for the started delivery side, it is desirable to form the ink-proof corrosive 
protective layer of Si02 and Si3N4 grade by sputtering etc. 

[0037] Drawing 5 (A) forms passage, anisotropic etching of the Si wafer of a field (1 10) is carried out, it 
considers [ drawing 5 (B) carries out anisotropic etching of the Si wafer of a field (100) for the 4th page 
of tiie delivery of the Inkjet head which started the 4th page of a delivery, / it forms passage, shows the 
delivery side of the Inkjet head which started the delivery side, and ] as staggered arrangement by the 
upper and lower sides, and the array consistency has doubled. 

[0038] (Invention of claim 5) Next, still more nearly another description of this invention is explained, 
this invention ~ the aboye (claims 3 and 4) like ~ the anisotix)pic etching of a single crystal Si - the 
passage slot of a passage substi-ate ~ forming -- an after that and heating element substrate -- a 
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laminating it joins, the 4th page of a delivery is started, and an ink jet head is completed. The 
brittleness of a single crystal Si poses a problem in that case. 

[0039] Since the passage slot by Si anisotropic etching of a single crystal has the brittleness which is the 
characteristic property which a single crystal has while it is dramatically highly precise, unless it 
chooses the optimal conditions and a head fabrication is performed, the yield on the manufacture will 
become very low. The brittleness forms the passage slot in the single crystal Si wafer for it further by 
this invention, although it is also the common knowledge which took up the single crystal Si simply 
especially. Saying [ forming the passage slot ] seems thus, to have prepared the factor which stress 
concentration produces there. And since it is prepared in both sides, the passage substrate of this 
invention is very weak, in view of the viewpoint of a mechanical strength. 
[0040] This invention is made in view of this point, and it joins and it finds out a laminating and 
optimum conditions which the passage substrate 1 will not damage by the time it starts the 4th page 
(orifice) of a delivery and makes an ink jet head complete for the passage substrate 1 and the heating 
element substrate 2. From the first, since Si wafer is an expensive ingredient, it is not desirable [ if it 
thinks simply and the passage substrate 1 will be manufactured to some extent using Si wafer of the 
above thickness, the problem of only a mechanical-strength side is solvable, but ] on profit to use not 
much thick Si wafer. This invention optimizes the thickness of Si wafer which is made moreover at a 
low price, without damaging in consideration of this point in the middle of a head fabrication. 
[0041] As shown in drawing 5 , when considering as the distance between the flute width of the passage 
5 in which a is formed, and the pars basilaris ossis occipitalis of passage **** on a side firont which has 
b formed and the pars basilaris ossis occipitalis of passage **** on a background in this invention, so 
that those relation to 8 a<=b may become It foimd out that a good ink jet head was completed without 
having been in the middle of the head fabrication, having damaged the passage substrate 1 or being [ the 
check's having **(ed) close in the delivery 4 section and ] missing, when deciding tiie dimension of a 
passage substrate. 

[0042] An example of an examination result is shown in a table 1. here - the number of passage slots - 
512 one side (they are 1032 pieces in both sides), and a passage slot array consistency - each one side - 
the number of the head which manufactured 50 heads of the monograph affair of 300dpi and 400dpi at a 
time, respectively, and was completed, without damaging is shown. In addition, the head manufactured 
here is a V character quirk-like thing, and the conditions of the dicing saw of delivery section formation 
are as follows. 

[0043] - Class of blade : NBC-Z600SL (0.3mm in disco company make, the outer diameter of 52mm, 
thickness) 

- Engine-speed:25000rpm and the blade feed rate which is a blade : 1 .8 mm/s and cooling water : If it is 
made to fill the above relation from the pure-water table filtered with 0.2-micrometer filter, it turns out 
that the good yield is obtained. 
[0044] 


[A table 11 

n^mid,^mm}^m3 o o d p t 

a = 4 0 a m 

m^mss^mist^-gs 4 o o d d i 

b (m m) 


b (m m) 

afisfe/^ft 

3 5 0 

1 0/5 0 

2 5 0 

8/5 0 

4 3 0 

3 8/5 0 

2 8 0 

3 1/5 0 

4 7 0 

5 0/50 

3 1 0 

5 0/5 0 

5 2 0 

5 0/5 0 

3 5 0 

50/50 

6 00 

5 0/5 0 

4 3 0 

50/50 


[0045] (Invention of claim 6) Next, still more nearly another description of this invention is explained. 
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this invention - the table rear face of the passage substrate 1 - the passage slot 5 - forming - the after 
that and heating element substrate 2 — a laminating — since it joins, the 4th page of a delivery is started 
and an ink jet head is completed, delivery 4 train turns mto two trains. Althou^ the precision does not 
become a problem highly since the distance between adjoining deUveries of each train forms a passage 
slot by photolithography - etching, depending on the precision of the thickness of a passage substrate, 
when the precision of the distance between [ of two ] delivery trains is low, I hear that it is bad, and 
there is, and eventually, the dot location precision on the recorded body worsens, and it causes high- 
definition mark copy inhibition. [ of delivery train array precision ] Of coiurse, it is better for delivery 
train array precision to manufacture a high head from the beginning, since it is possible to compensate it 
by electric control (control of the timing to strike) even if delivery train array precision is bad, but it will 
become the cost rise of a control circuit if it does so. 

[0046] As this invention was made in view of this point and shown in drawing 7 . that from which the 
thickness of one passage substrate differs fix)m an edge to an edge is used (whieh setting thiclcness to d). 
A head is manufactured using what changed variation deltad, **** experiment and its assessment are 
performed, a quality is judged by organoleptics according the **** sample to ten human beings, and 
thickness variation deltad of the permissible passage substrate 1 is found out. having used^it here - 512 
one side (they are 1032 pieces in both sides), and a passage slot 5 array consistency - one side - it is 
each the head of the shape of a V character quirk of 300dpi and 400dpi. 

[0047] From a table 2, when passage substrate thickness d makes the variation less than 1/2 of c of a 
passage channel depth shows that final **** image quaUty brings a result from which almost 
satisfaction is obtained. Therefore, in case a passage substrate is formed, it is the start ingredient. It is 
necessary to make it metal plates, such as a glass substrate and stainless steel, Si wafer, etc. become less 
than 1/2 of a passage channel depth in which the thickness variation is formed. In addition, what is 
necessary is for double-sided simultaneous polish just to perform thickness adjustment and management, 
in order to carry out an ingredient substrate within the limits of such thickness variation. 
[0048] 


M^m^^ c=4 5 Mm 

9Lnmmmi6m}^m3 o o d p i 

Cs3 2/im 
£^jSt£JiC$ d s 4 1 0 ;( m 
i«»fllfe23«J«*>}-ffi4 0 0dpi 

(urn) 


Ad (^m) 

^Aa 

1 0 

I 0/1 0 

1 0 

10/10 

1 5 

1 0/1 0 

1 5 

1 0/1 0 

2 0 

I 0/1 0 

20 

7/10 

2 5 

6/1 0 

2 5 

3/1 0 

30 

2/1 0 

3 0 

0/1 0 

3 5 

0/1 0 

3 6 

0/1 0 

4 0 

0/10 

4 0 

0/10 


[0049] (Invention of claim 7) Next, still more nearly another description of this invention is explained. 
Here, a means to supply ink to the passage slot 5 on this invention is explained. Although what is 
necessary is to prepare feed zone material (common liquid room to each passage) in the passage slot 
edge of a delivery and an opposite hand, and just to supply ink to a passage slot fundamentally using 
capillarity, as shown in drawing 8 , here explains other structures. 

[0050] Drawing 9 shows an example of this invention, forms a common liquid room like the liquid room 
6 of drawing 1 (D) in the passage slot edge of the delivery 4 and opposite hand of the passage substrate 
1 here at the 2nd page of tiie upper and lower sides, and forms opening in the location which counters 
common liquid room 6' of two heating element substrates, respectively, and he is trying to supply ink 
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from there. 

[0051] Formation of common liquid room 6* may be simultaneously formed by etching at the time of 
passage slot formation, or only a common liquid room part may etch it for a long time, and it may make 
the depth deep. In case the opening formation to the heating element substrate 2 forms the heating 
element substrate 2, it should just form patterns, such as a heating element and an electrode, using a 
substrate [ finishing / formation of opening / beforehand ]. It cannot be overemphasized in that case that 
patterns, such as an electrode, avoid opening and it is formed. 

[0052] In addition, when using a single crystal Si wafer as a heating element substrate in opening 
formation, if anisotropic etching is used, opening of high degree of accuracy can be obtained. As other 
opening means forming, being based on laser radiation is also possible. In this case, although the 
precision of opening is not so good, there is an advantage that processing ends for a short time. In 
addition, when using laser processing, it is also possible to perform opening formation after heating 
element substrate 2 formation. 

[0053] (Invention of claim 8) Next, still more nearly another description of this invention is explained. 
By this invention, although the regurgitation side of an ink jet head will be started with the dicing saw 
etc. as shown in drawing 5 , other examples are explained here. It is made to be the opening 4 which 
resin film T joined to the end face which showed the example to drawing 10 and started the 
configuration of the delivery 4 section with the dicing saw etc. here pierced. You may join through 
suitable joint material, or this resin film may join that resin ingredient itself by thermocompression 
bonding. 

[0054] Next, although it is the approach of forming a delivery 4 in this resin fihn, the approach of 
irradiating excimer laser is used suitably. Drawing 1 1 explains in detail. As a resin film, as for ****** 
and its thickness, resin, such as Fori Sail John, a polyether ape phone, polyphenylene oxide, 
polypropylene, and polyimide, is set to 10 micrometers - about 200 micrometers. Drawing 1 1 (A) shows 
the place which joined resin fihn T to the delivery end-face section. 

[0055] A delivery 4 irradiates excimer laser and is obtained by removing resin, and according to this 
approach, very precise processing which met the mask pattern (this example round-head pattern) is 
possible for it. In addition, although the deUvery 4 of a roimd-head configuration is shown, as a delivery 
4 which can be used for this invention, it is not limited to this configuration and a triangle, a square, etc. 
can choose the configuration of arbitration here. 

[0056] In addition, if it is the dehvery 4 of such a configuration, the advantage that it is not necessary to 
form an ink-proof corrosive protective layer in the delivery side started as mentioned above will come 
out. This is because resin film 1* covers a logging side, so it is not necessary to worry about the ink 
corrosion of the field. And still more nearly another advantage also comes out. It is explained below. 
[0057] As shown in drav^ng 5 , when the end face started with the dicing saw etc. is made into the 
delivery end-face section, the border line (ridgeline) which forms each delivery will be in the condition 
of having been connected by the straight line formed in case laminating junction of a heating element 
substrate and the passage substrate is carried out. such a straight line - ahnost - a level difference - 
therefore, although it is absent, by capillarity, the ink adhering to an end face appears in being connected 
between adjoining deliveries enough, and there is, and in order to perform ink injection by which each 
delivery was stabilized independently, this still causes inhibition. 

[0058] Since it is independently formed, without connecting each delivery 4 mutually as the final 
delivery 4 shows drawing 10 like this invention on the other hand by what was punched by excimer 
laser etc. at resin fihn l\ the ink adhering to an end face (resin fihn plane) is not connected between 
adjoining deliveries, and does not cheat out of ink injection of an adjoining delivery in instability. 
Therefore, the image quality acquired also turns into high definition dramatically. 
[0059] In addition, although the example which irradiates excimer laser and forms a delivery 4 
explained after joining resin film T to the end face started with the dicing saw etc., resin film V in which 
the delivery 4 was formed may be beforehand joined to an end face here. Moreover, the metal orifice 
plate excellent in ink-proof corrosive, such as nickel instead of a resin fihn, is joined to an end face, and 
it cannot be overemphasized that it is good also as a delivery. 
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[0060] 

[Effect of the Invention] Effectiveness corresponding to claim 1 : Since the laminating of the passage 
substrate in which the passage slot v^as formed to front flesh-side both sides of a substrate, and the 
heating element substrate in which the heat energy operation section was formed to front flesh-side both 
sides of this passage substrate was carried out so that the heat energy operation section and a passage 
slot might face, and the fluid injection recording head was constituted, the twice [ usual ] as many 
delivery array as this was acquired, and the high density mark copy became possible. 
[0061] Effectiveness corresponding to claim 2: Since the passage slot of a fluid injection recording head 
was formed by etching, fertilization became possible. 

[0062] Effectiveness corresponding to claim 3: Since the passage slot of a fluid injection recording head 
was formed by anisotropic etching, the highly precise passage slot was obtained and the **** engine 
performance also became good. 

[0063] since the highly precise passage slot was obtained, the **** engine performance also became 
good, since the passage slot of an effectiveness: fluid injection recording head corresponding to claim 4 
was formed by anisotropic etching on Si substrate cut down by the crystal orientation of a field (100), 
and ingredient acquisition became easy fiirther - high degree of accuracy - and a fluid injection 
recording head can be cheaply manufactured now. 

[0064] Effectiveness corresponding to claim 5: Since the dimension of a passage substrate was 
optimized, while the yield of a fluid injection recording head was good and could stabilize and 
manufacture, fabrication cost does not start beyond the need but the fluid injection recording head could 
be manufactured cheaply. 

[0065] Effectiveness corresponding to claim 6: Although it depended for the array precision of a 
deUvery on the precision of passage substrate thickness, since variation in passage substrate thickness 
was made less than into 1/2 of a passage channel depth, a final delivery array precision improved and 
the high-definition mark copy was realized. 

[0066] Effectiveness corresponding to claim 7: Since it was made to have opening for leading a record 
liquid to a passage slot in a heating element substrate, it did not have to consider as the ink feed zone of 
a minute configuration, and the fluid injection recording head fabrication became easy. 
[0067] Effectiveness corresponding to claina 8: Since the configuration of a delivery part became good 
since it was made to have the orifice-plate member which formed the delivery in 2 train array at a part 
for the record liquid discharge part of a passage slot corresponding to the passage slot, and the mutual 
intervention between adjoining deliveries was also lost, ink dischargeability ability is stabilized and 
much more high-definition mark copy can be realized. 


[Translation done.] 
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[Procediure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] In the fluid injection recording head which said record liquid is made to fly as a drop fi-om a 
delivery by the applied force of this energy, and records by having an energy generation means for 
making energy act on the record liquid in passage, and m^ing a recording surface-ed dressing This 
fluid injection recording head is a fluid injection recording head which carries out a laminating and 
becomes so that said energy operation section and said passage slot may face the passage substrate in 
which the passage slot was formed to fi-ont flesh-side both sides of a substrate, and the energy operation 
substrate which forms said energy operation section in said table flesh-side both sides of this passage 
substrate. 

[Claim 2] Said passage slot is a fluid injection recording head according to claim 1 characterized by 
forming by etching. 

[Claim 3] Said passage slot is a fluid injection recording head according to claim 1 or 2 characterized by 
forming by anisotropic etching. 

[Claim 4] Said passage slot is a fluid injection recording head according to claim 1 to 3 characterized by 
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forming by anisotropic etching on Si substrate cut down by field (100) crystal orientation. 
[Claim 5] Said passage substrate is a fluid injection recording head according to claim 1 to 4 
characterized by the distance of the pars basilaris ossis occipitalis of surface passage **** and the pars 
basilaris ossis occipitalis of passage **** on the back formed being 8 or more times of the flute width 
formed. 

[Claim 6] The thickness of said passage substrate is a fluid injection recording head according to claim 1 

to 5 characterized by being in 1/2 of said passage channel depth about the variation in the thickness. 

[Claim 7] Said energy operation substrate is a fluid injection recording head according to claim 1 to 6 

characterized by having opening for leading a record liquid to said passage slot. 

[Claim 8] The fluid injection recording head according to claim 1 to 7 characterized by having the 

orifice-plate member which formed the delivery in a part for the record liquid discharge part of said 

passage slot at 2 train array corresponding to said passage slot. 

[Procedure amendment 2] 

[Document to be Amended] Description 
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